Despite the possible biases in the sampling of E. coli which have been used for genome sequencing, many of which come from humans, including a large cohort of sequences from Bangladesh, the USA or Tanzania, we observe that the phylogenetic diversity of phylogroup A is well saturated by the whole sample and that neither country nor host origin bias representativeness.
To demonstrate this we performed an analysis in which, by comparing a single query genome against numerically increasing random samples of the population (over 10,000 replications per data point), we ask how similar the query strain is to its most similar neighbour in the sample. This analysis provides a description of how similar a newly sequenced genome can be expected to be to one already present in the sequenced population, depending on the size of the sequenced population. Figure S2 shows that as individuals are added to the sequenced population the average minimum distance observed between a query genome and a genome already present in the sequenced population rapidly approaches zero. In fact, at the end of the sampling the average minimum distance observed between a new and a previously seen strain (d =~ 0.0005) is broadly equivalent to the evolutionary distance between several of the E. coli K-12 laboratory variants, such as DH5- and S17 (d = 0.0005). These data indicate that a newly sequenced phylogroup A E. coli can be expected to be, on average, as similar to at least one previously sequenced isolate as the evolutionary distance between K-12 variants, which are of negligible evolutionary distance. This would suggest that the phylogeny of phylogroup A E. coli is incredibly well explored and substantially reduces the possibility of any bias introduced by uneven representation of E. coli from different environmental and geographical niches. Figure S2 . The distance between a new genome and those present in a sequenced population of increasing sizes. These data show that as the size of the previously sequenced population (sample size) increases, the distance (solid black curve) found between this strain and its nearest neighbour in the sequenced population decreases rapidly. The grey polygon surrounding the curve represents the standard deviation of distances, based on 10,000 replications per data point. These data indicate that the overall phylogenetic representation of phylogroup A is not compromised by biases inherent in the sampling of global E. coli which have been sequenced. Additional Figure S2 . Modelling the interaction between the numerical abundance of a gene and the likelihood that gene will be captured in the core genome of sampled strains Figure S2 . The interaction between the abundance of a gene in a population of 533 genomes and the number of times that gene is found in at least 65/ 66 sampled strains. To identify the genes which comprise the specific PAMPEC core genome, first we wanted to investigate how numerically abundant a gene needed to be in a population of 533 strains to be captured in the core genome of 66 randomly sampled genomes captured we modelled how the numerical abundance of a gene in a population of 533 E. coli affected the number of times that gene could be expected to be captured in the core genome of 100,000 random samples of 66 strains. To do this, we simulated random distributions of increasing numbers of homologues (from 1 to 533) in 533 genomes over 100,000 replications per data point. For each replication, we sampled 66 random genomes and counted how many times a gene with that numerical abundance in 533 genomes appeared in at least 65 of the 66 sampled genomes. We then fit a curve to this data using the 'lm' function within R using the third degree polynomial. Since our data intimated that randomly sampled E. coli could be expected to be as closely related to each other as MPEC are 15 in 100,000 times, we set the lower limit of the number of times a homologue could be detected in at least 65 / 66 sampled strains to be considered 'core', also, as 15 in 100,000. By extrapolating from the fitted curve, we found that if a homologue was present in more than 446 / 533 genomes, that homologue could be expected to be captured in at least 65 / 66 strains greater than 15 in 100,000 times. In this way, we defined specific PAMPEC core genes as those present in at least 65 of 66 PAMPEC genomes, but 446 or fewer of the 533 phylogroup A genomes.
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